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wrappings are sealed and cured in hot water
under pressure. The holes for the valves are
then punched and the vulcanization process,
similar to that used in the manufacture of the
casing, takes place. The result is a seamless
piece of rubber tubing that can be inflated
inside the casing.
Modern Developments. The pneumatic
tire was invented in Belfast in 1S88 by John
B. Dunlop. The first automobile tires used
in the United States were known as the clin-
cher type, in which a flexible steel band held
the tire to the wheel. The drop-center rim
tire was adopted a few years later, and is
widely used today. Until 1924 all tires were
of the high-pressure type, but ir that year
balloon tires were introduced, and 'iiese used
between 32 to 40 pounds of air, i.. contrast
with the 60 to SO pounds required by the
high pressure type. The trend in air pres-
sures has been steadily downward as the de-
sign of the side walls and improvement in
materials have paved the way for the low-
pressure tire.
Hard rv^ber tires, introduced in the days
before the \utomobile, were used for many
years on h, se-drawn trucks. However, be-
cause of the excessive wear which they caused
to the roadbed, hard rubber tires have been
outlawed in many states.
The first successful artificial rubber to be
used in the manufacture of automobile tires
is DuPrene, a synthetic discovered in 1931.
It is a much more satisfactory substance than
natural rubber, and can be processed by rub-
ber machinery. It will, however, "be some
time before it use for automobile tires be-
comes widespread, because its initial cost is
at present much higher than rubber.
PNEUMATIC TOOLS, tools operated by
compressed air. Most pneumatic tools are
hand tools, and the mechanism for operating
them is placed in the handle. They are
divided into two classes—those which work
as hammers and those which have a rotary
motion. To the first class belong the ham-
mer proper, chipping tools, rock drills, rivet-
ing machines and caulking machines. The
rotary tools include various kinds of boring
machines for metal and wood. The tools
of the first class are used in metal working
and in carving wood and stone. The air is
•conveyed to the handle by a flexible hose and
usually has a pressure of from 80 to 125
pounds to the square inch. The speed and
force with which the tool operates are con-
 trolled by means of a valve in the handle. In
the hands of a skillful operator a riveting
hammer is capable of delivering 20,000 blows
a minute.
PNEUMATIC TUBES, or PNEUMATIC
DISPATCH, a system of sending mail, mer-
chandise and other material through tubes,
either above or underground, by means of
compressed air. The apparatus consists of
a tube or a series of tubes, air-tight cylin-
drical carrying cases and an air compressor.
The cases are forced through the tube by in-
creasing the pressure of the air back of
them, or by exhausting the air in front of
them, forming a partial vacuum. Pneumatic
tubes have been in general use in European
countries for carrying mails, telegrams and
other small packages for years, but they
' were not generally employed in America
for several years. Now pneumatic dis-
patch systems are installed between main
postofnces and suburban stations or railway
stations, and in connection with the tele-,
graph service, in all large cities. Many large I
retail stores employ the system for carrying
cash from the counter to the cashier.
PNEUMONIA, nu mo'ne a, an infectious
disease of the lungs.   Pneumonia is apt to
attack people who are in a weakened physical
condition.    It begins with chills and head-
ache, followed quickly by fever, which lasts
usually to the tenth or eleventh day, when
a distinct crisis occurs, after which, if it is
safely passed, the patient recovers.   Death
comes from heart failure, due to the poison-
ous products of the bacteria or from suffoca-
tion.   It is not possible to cut short the dura-
tion of the attack by medical treatment, but
much may be done to keep up the patient's
strength, to stimulate and support the ac-
tion of the heart and to reduce the tempera-
ture in the fever.   In the final stage, too, as-
sistance may be rendered in bringing up
the waste matter which is cast off by the lungs.
Unlike many of the bacterial diseases, one at-
tack of pneumonia does not render a person
immune from another, but it seems rather to
leave a tendency to a recurrence of the dis-
ease.    Physicians have long sought an ef-
fective serum to prevent or cure pneumonia
in its first stage, but without success.
PO, the largest river of Italy. It rises in
Monte Tiso, in the Alps, fiows eastward
420 miles and into the Adriatic Sea, spread-
ing out at its mouth into a wide delta. It
divides the great plain of Lombardy into

